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PXIIOHUQRLVHHOLPLQDWLRQIUHTXHQF\DQGVLOHQFLQJFRWWRQGHQVLW\WKURXJKWKHVWXG\RIWKHLPSHGDQFHFKLSPXIIOHU¶V
LQVHUWLRQORVVZKLFKSURYLGHVFHUWDLQWKHRUHWLFDOJXLGDQFHDQGUHIHUHQFHIRUWKHIXUWKHUVWXG\

1RPHQFODWXUH
' WKHLQVHUWLRQORVVRIHDFKIUHTXHQF\EDQG>G%@
ο୔ LQVHUWLRQORVVVDPHDVWKHDPRXQWRIQRLVHHOLPLQDWLRQ>G%@
ɏ GHQVLW\RIWKHVLOHQFLQJFRWWRQ>NJP@
ߙ WKHPRGLILHGYDOXHRIGLIIHUHQWPDLQZLQGVSHHG
Ⱦ WKHPRGLILHGYDOXHRIGLIIHUHQWVLOHQFLQJFRWWRQGHQVLW\

7KHPXIIOHU¶VDFRXVWLFSHUIRUPDQFH
7KHQRLVHHOLPLQDWLRQRIWKHPXIIOHULVDQLPSRUWDQWLQGH[RILWVDFRXVWLFSHUIRUPDQFH2XUUHVHDUFKDGRSWVWKH
LQVHUWLRQORVV>@DVWKHDFRXVWLFSHUIRUPDQFHRIPXIIOHUHYDOXDWLRQLQGH[,QVHUWLRQORVVLVFDOFXODWHGDFFRUGLQJWR
WKHUHVXOWVRIWKHWHVWRIPRQLWRULQJV\VWHPDFWXDOO\ZHPHDVXUHWKHQRLVHSUHVVXUHOHYHOEHIRUHDQGDIWHUWKHPHDVXULQJ
V\VWHPZKLFKFRQQHFWHGPXIIOHU WKHGLIIHUHQFHRIWKHPLVLQVHUWLRQORVVZKLFKGLUHFWO\UHIOHFWWKHPXIIOHU¶VQRLVH
HOLPLQDWLRQHIIHFW:HXVHGLUHFWPHWKRGWRPHDVXUHWKHLQVHUWLRQORVVDVZHNHHSWKHUHIHUHQFHDQGWKHQRLVHSRVLWLRQ
DVWKHVDPHWKHHTXLYDOHQFHRIWKHWHVWUHVXOWVDUHJRRG
0HWKRGV
3.1. The design principle and installation drawing of muffler test bench 
$FFRUGLQJWRWKHODERUDWRU\FRQGLWLRQVZHVHWGLIIHUHQWZLQGVSHHGDQGZHFRQWUROWKHDLUYROXPHHQWHUHGWKH
V\VWHPE\GLIIHUHQWQR]]OHFRPELQDWLRQV7KHIDQURWDWLRQVSHHGFRQWUROOHGE\IUHTXHQF\FRQYHUWHUVRDVWRDFKLHYH
WKHUHTXLUHGDLUYROXPH,QWKHGUDZLQJQRLVHJRHVWKURXJKWKHVWUDLJKWGXFWPXIIOHULVFRQQHFWHGLQWKHVWUDLJKWGXFW
ZLWKWZRPLFURSKRQHV*5$67\SH$(FRQQHFWLQJEHIRUHDQGDIWHUWKHFKLSPXIIOHU7KHFROOHFWHGVLJQDOVZLOO
JRLQWRWKHPRGDODQDO\VLVGHYLFHWKURXJKPLFURSKRQHVWKHPRGDODQDO\WLFDOGHYLFHXVHGDVDYRLFHVLJQDODFTXLVLWLRQ
GHYLFHFRQQHFWHGWRWKHFRPSXWHU WKHQDQDO\]HWKHVLJQDOVWKURXJKWKHVRIWZDUH'(:(VRIWRQWKHFRPSXWHUWR
RXWSXWWKHVSHFWUXP7KHV\VWHPVWUXFWXUH>@LVDVIROORZV
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
)LJ7HVWEHQFKRIPXIIOHUPHDVXUHPHQW
3.2. Design conditions of the muffler 
7KHPXIIOHUVLPXODWLRQWHVWEHQFKLVFRPSRVHGRIQRLVHUHVRXUFHVPDLQGXFWPXIIOHUWHVWLQVWUXPHQWDQGVRRQ
$FFRUGLQJWRWKHW\SHDQGVWUXFWXUHRIWKHVHOHFWHGPXIIOHUZHFKRRVHPPVWDQGDUGWKLFNJODVVZRRODVDQHFKRLF
PDWHULDOVLQH[SHULPHQWLWVJHRPHWU\LVîîPP7KHGHQVLWLHVRIWKHJODVVZRRODUHNJPNJP
NJPDQGNJP7KHSURILOHRIWKHPXIIOHULV

)LJ7KHSURILOHRIPXIIOHU
x )LUVWSRLQW0HDVXULQJSRLQWSRVLWLRQRIWKHPXIIOHU¶VVWDWLFSUHVVXUHGLIIHUHQFH>@
D7KHGLVWDQFHEHWZHHQXSVWUHDPSUHVVXUHWHVWSRLQWDQGPXIIOHULVO!G PPLQWKLVVWXG\
O!G PP
E7KHGLVWDQFHEHWZHHQGRZQVWUHDPSUHVVXUHWHVWSRLQWDQGPXIIOHULVO!G PPLQWKLVVWXG\O 
PP
:KHUHGLVDFRXVWLFVOLFHWKLFNQHVVG PPWKHPXIIOHUSUHVVXUHGLIIHUHQFHRQERWKVLGHVDUHPHDVXUHGE\
SLWRWWXEHDQGVWDWLFWXEHZLWKPLFURSUHVVXUHJDXJH
x 6HFRQGSRLQW7KHJLYHQZLQGVSHHGDQGLWVFRUUHVSRQGLQJDLUYROXPH>@LVVKRZQLQWDEOH


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7DEOH7KHDLUYROXPHRIPXIIOHUSHUIRUPDQFHH[SHULPHQW
6HFWLRQDUHDP 
:LQGVSHHGPV
$LUYROXPHPK












'HWHUPLQDWLRQRIWKHPXIIOHULQVHUWLRQORVV
:HDGRSWWKHVHPLDQHFKRLFFKDPEHULQWKLVH[SHULPHQWDQGWZRSRLQWVEHIRUHDQGDIWHUWKHPXIIOHUDUHVHOHFWHG
'RFRQWUROOHGH[SHULPHQWEHIRUHLQVWDOOLQJWKHPXIIOHUWKHQXVHWKHPXIIOHUWRUHSODFHWKHGXFW7KHQRLVHFRQGLWLRQV
DQG WKHPDLQDLU VSHHGVKRXOGEHNHSW WKHVDPHDV WKHFRQWUROOHGH[SHULPHQW0HDVXULQJ WKHFRUUHVSRQGLQJQRLVH
SUHVVXUHOHYHORIHDFKIUHTXHQF\EDQGZHREWDLQWKHLQVHUWLRQORVVRIHDFKIUHTXHQF\EDQGWKURXJKWKHGLIIHUHQFH
EHWZHHQWKHWZRQRLVHSUHVVXUHOHYHO7KHLQWURGXFWLRQVRIWKHVHPLDQHFKRLFFKDPEHUDUHDVIROORZV
x )LUVWSRLQW,IZHDGRSWWKHVHPLDQHFKRLFFKDPEHUDVWKHUHFHSWLRQURRPWKHQRLVHSRZHUOHYHOUDGLDWHGLQWRWKH
UHFHSWLRQURRPWKURXJKWKHQR]]OHVKRXOGEHPHDVXUHGDFFRUGLQJWR*%
x 6HFRQGSRLQW'RWKHFRQWUROOHGDQGFRUUHVSRQGLQJORZQRLVHDLUIORZH[SHULPHQWPHDVXUHWKHPHDVXULQJSRLQWV¶
QRLVHSUHVVXUH OHYHORIDFRXVWLFVRXUFHVQRLVHSUHVVXUH OHYHORIVWDQGDUGDFRXVWLFVRXUFHVDW WKHHQGDQGQRLVH
SUHVVXUH OHYHORIEDFNJURXQGQRLVHQRLVHSUHVVXUH OHYHO RIEDFNJURXQGQRLVH DW WKH HQG7KHQFRQFOXGHQRLVH
SUHVVXUH OHYHO RI VWDQGDUG DFRXVWLF VRXUFHV/S DW WKH HQGRI HDFK IUHTXHQF\EDQGXQGHU WKH FRQWUROOHG DQG LWV
FRUUHVSRQGLQJPRGLILHGYDOXH.Ǆ
x /DVWSRLQW8VHWKHPXIIOHUWRUHSODFHWKHGXFWIRUWKHH[SHULPHQWDQGGRWKHFRUUHVSRQGLQJORZQRLVHDLUIORZ
H[SHULPHQWQRLVHVRXUFHH[SHULPHQW0HDVXUHQRLVHSUHVVXUHOHYHORIEDFNJURXQGQRLVHQRLVHSUHVVXUHOHYHORI
EDFNJURXQGQRLVHDWWKHHQGDQGQRLVHSUHVVXUHOHYHORIDFRXVWLFVRXUFHVQRLVHSUHVVXUHOHYHORIDFRXVWLFVRXUFHV
DWWKHHQGRIHDFKPHDVXULQJSRLQW7KHQFDOFXODWHDYHUDJHGQRLVHSUHVVXUHOHYHORIDFRXVWLFVRXUFHV/SDWWKHHQG
RIHDFKIUHTXHQF\EDQGDQGLWVFRUUHVSRQGLQJPRGLILHGYDOXH.
7DEOH7KHPRGLILHGYDOXHRIEDFNJURXQGQRLVHSUHVVXUHOHYHO.>@
'LIIHUHQFHEHWZHHQPHDVXUHGDQGEDFNJURXQGG%  a a RUDERYH
7KHPRGLILHGYDOXH.G%    
:HFDQUHFRUGWKHGLIIHUHQFHVWKDWEHORZG%EXWMXVWIRUUHIHUHQFH

7KHLQVHUWLRQORVVRIHDFKIUHTXHQF\EDQGLVGHWHUPLQHGE\WKHIROORZLQJHTXDWLRQ>@

ܦ ൌ ܮ௣ଵ ൅ ܮ௣ଶ ൅ ܭଶ െ ܭଵ˄˅

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5HVXOWVDQGDQDO\VLV
5.1. Analyze the insertion loss of various silencing cotton density  

)LJ7KHLQVHUWLRQORVVXQGHUWKHVLOHQFLQJFRWWRQGHQVLW\RINJPDDQGNJPE

)LJ7KHLQVHUWLRQORVVXQGHUWKHVLOHQFLQJFRWWRQGHQVLW\RINJPDDQGNJPE
5.2. Analyze the insertion loss of various main wind speed 

)LJ7KHLQVHUWLRQORVVXQGHUWKHPDLQZLQGVSHHGRIPVDDQGPVE
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
)LJ7KHLQVHUWLRQORVVXQGHUWKHPDLQZLQGVSHHGRIPVDDQGPVE

)LJ7KHLQVHUWLRQORVVXQGHUWKHPDLQZLQGVSHHGRIPVDDQGPVE
5.3. Explore the model of impedance chip muffler 

)LJ7KHPXIIOHUV¶LQVHUWLRQORVVXQGHUWKHIUHTXHQF\RI+]
'XHWRWKHDPRXQWRIWKHLPSHGDQFHFKLSPXIIOHUQRLVHHOLPLQDWLRQLVFRQQHFWHGZLWKVLOHQFLQJFRWWRQGHQVLW\DQG
ZLQGVSHHGVRZKHQGHVLJQZHVKRXOGFRQWUROWKHDLUVSHHGDQGFRWWRQGHQVLW\UHDVRQDEO\WRLPSURYHWKHDPRXQWRI
QRLVHHOLPLQDWLRQDQGUHGXFHWKHUHVLVWDQFHORVV,WLVFOHDUO\VHHQIURPWKHDERYHEDUFKDUWWKDWWKHPXIIOHU¶VVLOHQFLQJ
HIIHFWLYHQHVVDFKLHYHVLWVEHVWZKHQWKHIUHTXHQF\EDQGLVDERXW+]$VWKHPDLQGXFWVSHHGRIWKHYHQWLODWLRQ
DQGDLUFRQGLWLRQLQJV\VWHPLVDERXWaPVVRZHGUDZWKHOLQHFKDUWZLWKGLIIHUHQWVLOHQFLQJFRWWRQGHQVLW\XQGHU
WKHVDPHIUHTXHQF\EDQGRI+]ZKHQZHFKRRVHWKHPDLQGXFWVSHHGDVPVPVPVDQGPVZKLFKDUH
VKRZQLQILJXUH
:HFDQFRQFOXGHWKHIXQFWLRQUHODWLRQDPRQJLQVHUWLRQORVVVLOHQFLQJFRWWRQGHQVLW\DQGZLQGVSHHGIURPILJXUH
DQGH[SHULPHQWDOGDWDZKHQWKHIUHTXHQF\EDQGLVDERXW+]ZKLFKLV

οܮ௉ ൌ ͲǤͲͲ͵ߩଶ ൅ ʹͳǤͺͺͺ ൅ ߙ ൅ ߚ

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7DEOH7KHPRGLILHGYDOXHRIGLIIHUHQWPDLQGXFWVSHHGĮ
'LIIHUHQWZLQGVSHHGPV    
0RGLILHGYDOXHĮ    
7DEOH7KHPRGLILHGYDOXHRIGLIIHUHQWVLOHQFLQJFRWWRQGHQVLW\ȕ.
1DPH NJPϢ NJPϢ NJPϢ NJPϢ
PV    
PV    
PV    
PV    
1RWLFHWKHDERYHHTXDWLRQDQGPRGLILHGYDOXHDUHRQO\DSSOLHGWRWKHLPSHGDQFHFKLSPXIIOHUXQGHUWKLVH[SHULPHQWDOFRQGLWLRQVZKLFKDUHRQO\
IRUUHIHUHQFH
7DEOH,QVHUWLRQORVVGLIIHUHQFHEHWZHHQPHDVXUHGDQGILWWHGYDOXHV
1DPH NJPϢ NJPϢ NJPϢ NJPϢ
PV    
PV    
PV    
PV    

)URPWDEOHZHFDQVHHFOHDUO\WKDWWKHHTXDWLRQ¶VILWWLQJLVSHUIHFWLQVHUWLRQORVVGLIIHUHQFHEHWZHHQWKHPHDVXUHG
YDOXHDQGWKHILWWHGYDOXHLVTXLWHVPDOO7KXVKLJKHUFUHGLELOLW\FDQEHJLYHQWRWKHHTXDWLRQ
&RQFOXVLRQV
7KHPXIIOHUQRLVHHOLPLQDWLRQHIIHFWLYHQHVVYDULHVZLWKWKHPDLQGXFWZLQGVSHHGDQGWKHDQHFKRLFPDWHULDOEXWLQ
WRWDOWKHPXIIOHUKDVDYHU\JRRGVLOHQFLQJHIIHFWLYHQHVVIRUWKHKLJKDQGLQWHUPHGLDWHIUHTXHQF\QRLVHa+]
,W LV IXOO\ SURYHG IURP WKH H[SHULPHQWDO UHVXOWV WKDW WKH LPSHGDQFH FKLS PXIIOHU GRHV JRRG ZLWK WKH KLJK DQG
LQWHUPHGLDWHIUHTXHQF\QRLVHEXWSRRUZKHQWKHQRLVHIUHTXHQF\LVORZ
:KHQWKHDQHFKRLFPDWHULDOLVNHSWDVWKHVDPHWKHPXIIOHU¶VQRLVHHOLPLQDWLRQHIIHFWLYHQHVVYDULHVZLWKWKHZLQG
VSHHGDQGDFKLHYHVLWVEHVWZKHQWKHIUHTXHQF\EDQGLVDERXW+]DOVRWKHPXIIOHUGRJRRGZLWKODUJHZLQGVSHHG
ZKHQWKHIUHTXHQF\EDQGLVDERXW+]$QGWKHQRLVHHOLPLQDWLRQHIIHFWLYHQHVVLQFUHDVHVJUDGXDOO\DORQJZLWKWKH
LQFUHDVHRIWKHVLOHQFLQJFRWWRQGHQVLW\
:KHQWKHPDLQGXFWZLQGVSHHGLVNHSWDVWKHVDPHWKHPXIIOHU¶VQRLVHHOLPLQDWLRQHIIHFWLYHQHVVYDULHVZLWKWKH
DQHFKRLFPDWHULDODQGDWWDLQVLWVEHVWZKHQWKHIUHTXHQF\EDQGLVDERXW+]WKHJUHDWHUWKHVLOHQFLQJFRWWRQGHQVLW\
WKHJUHDWHUWKHLQVHUWLRQORVV$QGWKHQRLVHHOLPLQDWLRQHIIHFWLYHQHVVGHFUHDVHVJUDGXDOO\DORQJZLWKWKHLQFUHDVHRI
WKHGXFWZLQGVSHHG
:H FDQ VHH WKH TXDGUDWLF UHODWLRQVKLS EHWZHHQ QRLVH HOLPLQDWLRQ DQG VLOHQFLQJ FRWWRQ GHQVLW\ IURP WKH DERYH
HTXDWLRQZKLFKLVEHQHILFLDOWRRSWLPL]HWKHFKLSPXIIOHUSHUIRUPDQFHDQGDOVRKDVDJUHDWVLJQLILFDQFHIRUSHRSOHWR
GHVLJQWKHLPSHGDQFHFKLSPXIIOHULQWKHIXWXUH
$FNQRZOHGJHPHQWV
7KHQDPHRIWKHSURMHFWLVVRODUHQHUJ\GLVWULEXWHGJHQHUDWLRQIURQWHQGLQWHJUDWLRQWHFKQRORJ\DQGGHPRQVWUDWLRQ
SURMHFWLWVQXPEHULV&;<RIVKDQJKDL
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
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